(19) 



Russian Agency for Patents and Trademarks 



(11) Publication number: RU 2068940 CI 



(46) Date of publication; 19901110 

(21) Application number: 4669683 

(22) Date of filing: 19900926 
(51) InL CI: E21B29/10 

(71) Applicant: Jarysh Alcksandr TarasovichTishkov NlkolaJ rvanovtchNikitchcnko VasiliJ 
Grigor'evtchKisel'man Mark Lazarevlch 

(72) Inventor: Jarysh Aleksandr Tarasovtch, Tlshkov NlkolaJ Ivanovich, NUdtchenko VasiliJ 
Crigor'evich. KiseTman Mark Lazarevlch, 

(73) Proprietor: Jarysh Aleksandr T arasovlch Ttsh kov NlkolaJ IvanovtchNtkitchenko VasiliJ 
Grigor'evichKlsel'xnan Mark Lazarevlch 

(54) PATCH FOR REPAIRING CASING STRINGS 
(57) Abstract: 

FIELD: well drilling. SUBSTANCE: patch Is provided with safety collars with maximum outer diameter 
exceeding outer diameter of annular members, safety collars are placed between annular members of 
the scaling floor so as to provide a gap, and overlap the gaps in operating position to reduce 
outer diameter of the safety collars to the outer diameter of the annular members. EFFECT: high 
efficiency. 1 dwga 
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(54) nJIACTUPb AJW PEMOHTA OBCAflHUX KOJIOHH 
(57) Abstract: 

M3o6percHMc othocmtch k oSnacrH 6ypcKHH h flo6wHH hc<Jtth h raoa. b wacniocTH k tcxkhkc m TexHo/iorwM 
KaraiTanbHoro peMOHra ckfwrkhn. Ue/ib - noBbnncHnc HaACjanocTM pcMOHTHO-BocxrraHOBirrcjibHbix pa6<rr 
3a cqeT 3anntTbi repMeiTOMpyiomero noKpbiTHn c coxpaireHHeu repuenraanHM KonouHbi no Bceft jyiiiHe 
Hanomeraoro ruiacrbipH. JJjih 3-roro oh cna6*seH npeAoxpaiorrejihHbrMM waiuKexaMii, MaKCMMantJibiw 
HapymHbiii flHaMerp KOTopbix npeBbruiacT napymHbrfl /juawerp KOJibueBbLX 3JieM«ivoB. npn 3tom 
npeAOXpau&rrejibUbie MaiuaeTbi pa3Mcm,cHbi tAtmjxy KoribijeErbtMH aneMenTaMu rcpMeTM3Hpyioa;erx) 
noKpbiTMA c 3a3opoM c BO3M0jRH0CTbJ0 b patfoMeM nanoKeraoi nepeupbiTHH 3a3opoB c yMeHboieHHCM 
HapyMmoro jntaMerpa npe^oxpaHMTejibHbtx Manjcer ro HapywHoro nHawcxpa KOJibneBbix aneMCHXOB. 4 iui. 
blblbll 
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Description |OnacanHe B3o6peTemi5il: 

H3o6pcrciDie othochtch r oojiacru 6ypemiH h no6uHii ne4>m m ra3a b. b HacTHOCTM, k. Texmme h 
rexHojiopifM KariMTanwioro peuoHTa CRBamniibi. 

Ue/ibjo M3o6pcrreraoi awisurrca noBbnnemie h aj^e jkhoctm peMOHT^-BoccTaHOBHTe/ibHbix pa6oT 3a cuer 
3aiu?TTbi rcpMCTH3MpyK>mcrx> noKpbiTwi c coxpaneuncM ncpMexMoauHM kojiohh bi no Bcefl fljrvaie 
HanomeHHoro njiacTbipn. 

I locraaneHHaa ufijn> ^ocTnraerc« tcw, uto nnacrbipb pjw pexioirra o6cajntbix kojiohh cocroHUptM M3 
npo^ont^HO-ro^pMpoBaHHOfl Tpy6bi c HapyxHboi repMeTH3MpyKiinjiw noKpbiTueM, BtmariHeioibrM W3 Ha6opa 
KOJibivzBbix aneucHTOB. pacnajio«cHHbtx e^anb Tpy6t>i c 3a3opoM npyr oxHocirrejibHo apyra. cna6wcn 
npenoxpaHHTcjibHbiMM waHmeraMH. m slkchm aji bHbiu napymmjft jnaaMerp Koropwx npeBbimaer HapymHMft 
Hwawerp KonbucBbtx ancLicirroB, npw yrow npcAoxpaHHT<vibHb!e uaiimcru paouemeiru Mem^y KojibueBbtMH 
o/ieMCHTaxm repueriravtpyiornero noKpbirw? c 3a3opaxm c B03MOXHOcrbio b pafcueu nanoKCHMM 
ncpcKpbiTiin 3a3opoB c yMenbineHHeM napymnoro njiaMeTpa ripenoxpaHMTeJibHbix uanmcT flo HapywHoro 
MHaMcrpa Karit»uetJt>ix 3x1 cmchtob. 

ripn TpaHcnopTwpoBKe thkoixj tuiacTbipH b Konoioiy o6caflHbix Tpy6 KowraKT ero co ctchkom KOJioHHbi 
ocymccTBnncTCH Mcpc3 MaiimeTbi, pa3ucmeHHbie b 3a3opax uexjjy KonbueBbnwOi rcpMcnowpyiom^M 
SJiCMCHxaMM Ha onpeACJieHHOM paccrroHHim «pyr or npyra no see ft ajimhc nnacTbipn. 

Mama era BbmarmeHa b BMpe UHJiMHjjpa c nocTOHHHbXM mm nepeMCHKbiM no ee n/nme jmaMCTpoM n 
Tormpnioft CTeioui. Han6ojibtmal /n*awerp MaHxeTbi npeebiuiaex HapyjRHbiH onwcaHMbifl njfawerp 
Koribucwoi^o rcpMCTM3MpyiOD4!cro ancMCHra. 

J^nMiia MaHJuer Bw6upacTCH raxuM o6pa30M. HTo6tJ npw pa3Mcm«otM wx Ha nnacTbipc MOR^y 
rcpMCTH3HpyK>u^iMM sJiCMCKTaMM coxpawuicH <j>yratujioHanbHbiii 3a30p He TOJibKo npn TpaHcnopTMpoRKe. HO 
h npn pacnmpeHHM nnacrbrpH b kojiohhc. 

PaocTOHHue uexjxy MaiuKCTawH h wx KOJiH*iecT«> paocHMTbiBaercfi a 3aBWCMM0c*rH or /jjihhbi ixnacTbiptt w 

KpHBH3Hbl CTBOJia CKBaJKHHbl, UTOObl npM KOHKpCTHWX KX 3HatJCHWHX MCKJDOKHTb R0HT3MT 

rcpMcnraBpyiomcro noEpbrma nnacTbrpH c kojiohh oft h cro pa3pynieiDae. 

KoH$nrypamtH uatus^r, $w3KK0-MexaHHMecKwe cBowcTBa h npowHocTHbie xapaKTcpHCTHKH waTepnana M3 
KOTOporo ohh H3rcrroB7icHbi, no3B0Ji«ioT o6ecneuirrb rex u,enocTHOCTb rrpH abhtkchkh njiacrwpH b 
cKBaJKHHc. a npH cro pacniwpcHiiw Act}>op Mirp 0 oaTucH d pa,fmanbHOM iianpaBJicHmf j\o BunwMHbi paBHow 
TomqftHe repMeTTOHpyioinjero noKpbiTMH nnacTbip«, ucKJTKman AoiiojmMTe/ihHyio norepx) npoxo^Horo 
ceqemw KonoHHbi ooca^Hbtx rpy6. 

Ha (J) mi-. I H3o6paAeH luiacrbipb 1 c OACXbBwaj Ha Hero iipefloxpaHHxejibHbiMH MaiusexaMH 2, cnymeHHbot b 
o6caAHyx> KO/ioHHy 3: Ha $ht. 2 h 3 npoAonbHbie w nonepcHHwe cchchmh Man»crbc; Ha 4>wr. 4 eapnaiiT 

BO3MOmH0rO H3rOTOBneHWH MaHJKCT. 

MajtAeTa (4)Hr. 1 3) H3roxaa7iMBaeTCH c nepeMeHHbiwf no ee n/rane AMaxiexpow c oniaiaKOBOH TOjnnwnoii 
creHKM no eceuy cc^eHrao paanofl mjth 6jih3KoC4 TOJinmne repMeTH3itpyiomero iiORpbrnw nnacrwpH. Ha 
ROHi;cBbLX yMacxKax 4 ee BHyrpeHHHH ^MaMerp BboiojmeH c MKHycoBbiu ^onycKOM no oxnoraeHWio k 
napymHOMy AwaweTpy njiacTwpn. B cpcflHCM MacTH 5 ^waMcrp mzuuhctw yBcrofHHBacTCH 6c3 HOMeneiiHH 
Tanmraiw creHKH ro paowepa Ha 3 4 mm npeBbiraaiom,ero nMavcexp repMeTnoicpyioinero KOJibueBoro 
3/iCMeHxa 6. a pc3y/ibTaxc nero b xcjic Manmcxbi o6pa3yexc« nojniyTpeiiHe. 

nepexoAbi 7 or 6onbtnero flwawcrpa k ueHbineMy BbtnonHCHbi rohhmcckmmh c yr/ioM npw ocpuiMHe KOiryca 
MCiftnmM 45°. fAtmjjy repMeTHKOM 6 h MaHxeToA 2 HMecrc« 3a3op 8. nnacrbipb cnycKacroq b cKBajKMHy 
na HiTanre 9. 

rinacTbipb co6Hpaexc« h ycTananmiBaeTC« cntisyTOuryn* o6pa30M. 

MaHHteTti 2 o/jeBajor Ha nnacrbipb 1 c naT«rou, uto o6ecnenMBaex hx ynepwaime Ha new. 3aTeM Ha 
nnacrbipb HaHocirrcB repMcnrjupyiomec noKpbiTMe 6 b nnj\e RonbueBbix aneMeHTOB Tax mm o6pa30M, MTo6bi 
tucmpy hhmm a m aH jh ctrmh 2 ocrraBajiCR 3anop 8. IIocjic 3Toro n/iacTbipb Ha nxraHre 9 onycKacrcH b 
o6ca£Hyx) Tpy6y k wecry ee HerepMen«HOCTH, h pacmnpneTCH flopHHpyiomea rojioBKOH no iuroTHoro 
KOHTaxTa co rreHXofl o6ca/jHOi* KonoHHbi. 

TpaHcnopxHbie raoapMTHbie pa3Mepw njiacxbipn ooycjionneHbi pa^wepavm np^;oxpamiTen bHbix MaH»eT 11 
nooTOMy npw RmuKtmrn ero b Ko/ioioic KOiiTaKT rcpMexuDvrpyKDmero ncmpbiTHn nn acTbipw co crcHKaMM 
o6can^n>ix kojiohh ncmno^ieH, «rro ooecne^oiBaeT cro coxpaHHocTb. 

MaiiMeThi H3roTaHaHBaioTCH M3 MaTepwajia /uxrraTouno anaCTiniHoro. mx)Cw He j ipei lH'ixrrooBaTb 
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pacmwpcHKio njiacrwpH n kohohhc h He cosnaoaTb npn stom SHawTcnbHbuc A onarcHirreJibHbix ycnniai w D 
to «e opewH nocxa-rouHO npciUHoro. cnoco6 H oro coxpajmxt* rcoMe-rpwMccKyio 4>opMy b rrpouccce 
TpancnopmpoBKH iuiacrup* k Mccry HapymestH* kojiohhu. HanpHwep. nomoTHJiena hhh pcorarw. 

npw pacmMpeioiM miacTbip* uaiUKerw 3a cuer noAHy-rpemffl. o6pa3yioimix aaoop 10 M€JW liUMM u 
njiacTwpcM h kohmmcckmx nepexoAoo, HcwTO^aioiUHX o6pa30BaHHe CRJiaflOK. Ae4»pwwpyiOTCH B paawajibHOM 
HanpanneHMii h npHmHwaiOTCH k ctchkc njiacrbrp*. nocKanbKy Tonu^nm cTeinui Majuaer toa wni^e 
rc P MexH3Hpyiomerx> noKpMTn*. AommmTejibHOH noTcpn npoxoflnoro ccmchhh kojiohhw d scire yc-ranoc™ 
nnacTbipH He npowcxoflUT. 

WcnonbooBaHHC npcAnomcHHoro nnacTbip*. cHa6«eHHoro irpeAoxpajarrejibHWMH MaH^eraMH no3BonwT 
npeAynpeAMTb TpcHne i-epMeTWswpyioiqero noKpwTHH o ctchkm kojiohhw. coxpaHMTt> ero uejiocTHocTb « 
o6ecnetiKTi> HafleHCHWft pewoirr HerepMenfxiHbix o6caAHtix kottohh. Ublbll blblbl2 blblbl3 
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Claims [Oopniyjia H3o6pereeH$iJ: 

njiacTWpb jinn peMOHra ofcaAHbix ko/iohh, cocroHiqHH mo ripo/jo/iuiio ro^pHpooainioH Tpy6u c HapymiibiM 
repMerw3HpyiomnM noRpbiTnew, oi>ijiarniemnju H3 Ha6opa Knnhueabix 3/ieMeHToo. paciia/io«eHHbix brqju> 
TpyCbi c 3a3opoM oTHOCHTenbHO ppyr ffpyra.. oTniwajottcwMc« -reM. wto. c upnuo noDbuneioin naflejKHOcni 
pcMoHTHo-BoccTaHOHHTenbHbix pa6<yr 3a oier 3am?rrbi repMCTirswpyiomcro noRpbmw c coxpancHMCM 

rcpMCTM3aUWM KOJlOHHbl no BCCH ftTTHHC HajIOTRCIDIOPO lUiaCTbipH. OH CHa6?RCM npCAOXpaHMTCJlhHWkOJ 

uaiuKeTaMM, MaKCMManbHboi HapyaHwtf /jwaMeTp Koropboc irpeBbnuaer Hapyj&Hbrii /piaweTp KOJibi;eBbix 
j/ieucHTOB. npw 3tom np^oxpaHMTCJibM^e uaiUKerw paauemeirbi ue^y KOJibneBbiuM 3jieueirraMH 

rcpMCTH3Hpyi0mer0 IIOKpblTHH C 3a30paMH C B(X3MO*LH0CTbK> B pa60MCM nanOKCKHM nepCKpbCTMH 3030pOD c 

yMcHbincHHCM Hapymnoro «HaM<rrpa npcfloxpaHMTcnbHbtx Mara ex ro HapywHoro fluaMerpa Konbupsbix 

3JieMeHTOB. 
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(57) Abstract: 

The present invention relates to well drilling and oil and gas production, and in particular 
it relates to equipment and methods for overhauling wells. The object of the invention is 
to improve the reliability of repair and recovery work by protecting the sealing covering 
and ensuring the casing string tightness over the entire length of the applied patch. To this 
end, the patch is provided with protective cups whose maximum outer diameter excess 
the outer diameter of annular elements of the sealing covering, the annular elements are 
spaced along the tube so that there are clearances between the adjacent annular elements 
and when installing the patch these clearances are eliminated so that the outer diameter of 
the protective cups is reduced to the value equal to the outer diameter of the annular 
elements. 4 dwgs [illegible] 



Description: 



The present invention relates to the well drilling and the oil and gas production, and in 
particular it relates to equipment and methods for overhauling wells. 

The object of the invention is to improve the reliability of repair and recovery work by 
protecting the sealing coating and ensuring the casing string tightness over the entire 
length of the applied patch. 

This object is achieved as follows: a patch for repairing casing strings, consisting of a 
longitudinally corrugated tube having an external covering which is comprised of annular 
elements spaced along the tube so that there are clearances between the adjacent 
elements, is fitted with protective cups whose maximum outer diameter exceeds the outer 
diameter of the annular elements of the sealing covering, the protective cups are spaced 
along the tube so that there are clearances between the cups and the adjacent annular 
elements and when installing the patch these clearances are eliminated so that the outer 
diameter of the protective cups is reduced to that of the annular elements. 

When such a patch is lowered into the casing string to be repaired the patch contacts the 
casing string walls through the cups located between the annular sealing elements at a 
certain distance from each other throughout the entire length of the patch. 

Each cup is a cylinder whose diameter and wall thickness may be uniform or they may 
vary along the cup. The maximum diameter of a such a cup exceeds the outer diameter of 
an annular sealing element. 

The cup length is selected so that after the cups are fitted on the patch between the 
sealing elements the functional clearance is preserved not only during the transportation 
of the patch but also while it is expanded in the casing string. 

The cup spacing and the number of cups are selected according to the patch length and 
the casing string curvature so as to preclude any contact between the patch sealing 
covering and the casing string and the consequent break-down of this covering. 

The cup shape and physic-mechanical properties and the strength of the cup material 
ensure that the cups are not broken when lowering the patch into the well, and while the 
patch is expanded they allow the cups to be radially deformed until the cup thickness 
becomes equal to that of the patch sealing covering, thereby precluding any additional 
reduction in the casing string flow section. 

Fig. 1 shows patch 1 with protective cups 2 in casing string 3, Figs. 2 and 3 are 
longitudinal and cross sections of a cup, and Fig. 4 shows another possible design of a 
cup. 

The cup (Figs. 1 and 3) has a longitudinally varying diameter and a uniform wall 
thickness equal or close to that of the patch sealing covering. At the cup ends 4 the inner 



diameter of the cup has a negative tolerance relative to the outer diameter of the patch. In 
the middle portion 5 the cup diameter exceeds that of the annular sealing element 6 by 3 
to 4 mm while the wall thickness remains the same so that the cup body is recessed. 

Transitions 7 between larger-diameter and smaller-diameter portions are tapered with an 
apex angle of less than 45°. Clearance 8 is provided between annular sealing element 6 
and cup 2. The patch is lowered into a well on rod 9. 

The procedure of assembling and installing the patch is as follows: 

The cups 2 are installed on the patch 1 so that they are an interference fit thereon, which 
precludes their falling from the patch. Then, the sealing covering 6 comprised of annular 
elements is installed on the patch so as to ensure the clearance 8 between these elements 
and the cups 2. Following this, the patch is attached to the rod 9 and lowered into the 
casing string until it reaches its nontight zone; thereupon, the patch is expanded by use of 
a mandrel until it is brought into a tight contact with the casing string walls. 

The overall transportation dimensions of the patch are determined by the size of the 
protective cups, which any contact between the patch sealing covering and the casing 
string wall and the consequent damage to the covering while the patch is moved within 
the casing string. 

The cups are made of a material which is sufficiently elastic to allow the patch expansion 
in the casing string and not to produce considerable additional loads and which is, at the 
same time, sufficiently strong to preserve the geometric shape of the cups while the patch 
is lowered to the nontight zone in the casing string; they are, for instance, made of 
polyethylene or rubber. 

Owing to the provision of the recesses forming the clearance 10 between the cups and the 
patch and due to the provision of the tapered transitions preventing the formation of 
folds, as the patch is expanded the cups are radially deformed and forced against the 
patch walls. Due to the fact that the cup wall thickness is close to that of the sealing 
covering the column string flow section is not reduced in the zone where the patch is 
installed. 

The use of the proposed patch fitted with protective cups precludes any friction between 
the sealing covering and the column string walls and the consequent damage to the 
covering and ensures reliable repair of a nontight casing string, [illegible] 



Claims: 



A patch for repairing casing strings, consisting of a longitudinally corrugated tube having 
an external covering which is comprised of annular elements spaced along the tube so 
that there are clearances between the adjacent elements, wherein to improve the repair 
work reliability by protecting the sealing covering and ensuring the casing string 
tightness over the entire length of the applied patch protective cups are incorporated, the 
maximum outer diameter of which exceeds the outer diameter of the annular elements of 
the sealing covering and which are spaced along the tube so that there are clearances 
between the cups and the adjacent elements and when installing the patch these 
clearances are eliminated so that the outer diameter of the protective cups is reduced to 
that of the annular elements. 
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[see source for figure] 
Drawings: 



Fig. 1 
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[see source for figures] 



Fig. 2 



Fig. 3 



[see source for figure] 
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Fig. 4 
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